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Refrigerating appliance 



accommod^es 8 pondenser. a fan and a compressor. THe openings for access to the passages are seoarated 

, the fan andthe condenser In place. ^ 
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REHUGERATING APPLIANCE PROVIDED WITH AN IMPROVED BASE 

The invention relates to a refrigerating appliance, in particular a domestic 
refrigerating appliance, which can be placed beside or inserted between flie units of a 
5 unit-si^le kitdien, aid provided with an improved base containing the compittsor, the 
condenser and an associated cooling fan. 

The refrigerating ^pliances of that kind can be accommodated in various 
: : positions in all of the units of the kitchen but they are normally disposed beneath a work 
top which is common to various units and they rest directly or indu-ecdy on die floor. 
10 Whatever may be dieir position of insertion, tiiey suffer from die problem 

of permitting an adequate circulation of air for cooling die condenser and the compressor 
of die refrigerating unit; in actual fact, for such types of refrigerating aRjliances, die 
condenser and die compressor are accommodated in suitable recesses provided in a 
specific base provided as a lower support for die refrigerator but which also performs die 
15 function of accommodating the above-mentioned functional components. 

Consequendy refrigerating appliances have been designed in which the C 
compressor and die condenser are insened in die base, below the refngerating 
compartment, and tiiey are cooled by a forced circulation, by means of a fan, of air ^: ^ 
which is drawn m and expelled through primarily front openings in die base of die 
20 casing. 

A refrigerator is in fact known for example fix)m die present applicants' 
Italian patent No. 203038, which is provided widi a base comprising a front base for die 
forced circulation of air, a fan and a condenser, preferably designed widi a mbe which is 
coiled up for reasons of space, in which said base has a padi for die circulation of air 
25 which is of a variable and highly uregular section. 

That construction suffers from two types of problems: first of all 
construction and assembly of suitable base gives rise to a substantial increase in costs, 
which is particularly burdensome m regard to diis type of product which is known to 
have tt) :be extremely con^tirive; secondly die ir^ 
forced circulation of air involves poor optimisation of die compres^^^^ 
widi acpnsequential substantial increase in die levels of power consumption, somediing 
which is to be particularly borne in mind when die refrigerator is disposed at such a 



-2- ^ , . 

height, to satisfy difibrent standards in regard to the kitchen units (see the accompanying 
figures) that the base has to be raised above die floor, leaving a space there beneath 
which naturally acts as; a by-p^ss passage for the circulation of air, modifying and 
frequently worsening^^^i^^ die cooling 

5 conditions- 

In addition the'i^^ the padi of 

the forced air progressively becomes clogged witli fluff, dirt and other light residues 
which are present on the floor and which are easily drawn in by the intake opening of the 
fan which is disposed precisely at the level of the flcbr; such blockages are not noticed 

10 by the user who does not have easy and immediate ways of checking the operability of 
die duct-fah systi^^ so that, iif! the coolipg ef^^ niriis out to be iiuidequate, the 
refrigerator is forced to^^^^^ under ever increasingly difficult and dius burdensome 
conditions until in the worst scenario the situation involves compromising of its 
operability peitaps even by virtue of fracture of some operatibr^^ 

15 Refrigerators of the described type a^^ 

substantially designed in ah ev^ more elementary iiianner, being completely devoid of 
the loWer surface 

disposed at die bottom and connected to the lower sides of the base itself. 

Besides a worsemng of die cooling conditions due to die variability in the 
20 padi of flow of die forced air, those refrigerators also involve a worsening in terms of the 
costs involved in constnictibn and assemW^ 

It would thus be desirable, and diis is die aim of the present invention, to 
improve die construction of such refrigerators by providing diem widi bases which at die 
same time reduce die production costs diereof and inq)rove die levels of consumption 
25 diereof by means of precisely and stably determining die flow of cooling air and thus an 
increase in die output of the cornprcssor which accordingly operates under more 
favourable condition: ^ 
Thei^ 

built in or fitted under i worktop, compriising at least one space for preserving foods, a 
30 subjacent base in which are accommodated a condenser, a fan and a compressor, said 
base being provided widi a phirality of front grills widi respective openings for die intake 
and discharge of die air for cooling said components of die refrigerating unit, said base 
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comprising two distinct and separate passages on the intake of the cooling air from the 
. exterior and for the discharge of the cooling air to die w^rior. die section of said 

passage being completely independent of die position (height) at which said refrigerator 
is a«icoinmodated. w^rein Ae (^enin^ for access to said twp passages are spaced by a 
;\ ,\ ;5 ■ \ ■ separatiOT'^one,- ^ 

Attention is dirwted to our co-pending application no. 9702344.4, 
publication no 2310034 . from which the present application was divided and which 
H • describes and claini^ a refiigerating appl^^ type to be built in or fitted under a 
worktop, comprising at least one space for preserving foods, a subjacent base in which 
10 are accommodated a condenser, a fan and a compressor, said base being provided with a 
plurality of front griUs widi respective openings for die intake and discharge of the air 
for cooling said components of die refrigerating unit, wherein Uiere is provided a 
movable signaUing device <»mprising means for intercepting die air flowing Oirough said 
opMings, aiid exferial display m^ capable of protrudih^^^ such a way as to 

: ; ^ yisi!>Je from a position in front of said appliance. 

t '}-V- ''^:\ '. ^ iny^bn juid ibs numerous inodlficatibns diereof will be better 
' appreciated Axim di||^ descripti<)n giyen solely by way of non-limiting example 
and widi reference to die accompanying drawings in which: 

Figures lA and IB diagranunatically show a front view of an under- 
20 worktop refrigerator disposed at two different heights from die floor; 

Figure 2 shows a cut-^way view of an internal portion of a refrigerator 
base according to die invention; 

Figure 3 sho\ys in diagranunatic form a vertical crosi-sebtion of die base 
in Figure. 2; ,. ; ^ . 

25 : Figure 4 is a rear orfliogonal view of the base portion shown in Figure 2 ; 

Figure 5 is a cut-away y^^^^ 
according to die invention; 

Figure 6 is a diagrammatic vertical cross-section of die base diown in 
;■■ Figure-S; ■^■•■■r-^ 

P'g^'*^^ and 8 show a front view of a base accord 
respectiveiy witoout and^ 
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Figure 9 shows a cut-away view of an improveineht of a base of a 
refngerator according :to the ^i^^ . 

Figure 10 shows a horizontal section of the refrigerator base of Figure 9; 

Figure 1 1 is a view from the back of the base shown in Figure 9; 

Figure 12 is a three-quarter rear perspective view of the same base without 



components; 
the base and 



Figure 13 shows the previous view but with the components mounted in 



Figure 14 is a perspective view from below of t^^^^ 
10 away view of the lower casing. 

The invention arises out of the circumstance that a domestic refirigerator, 
in i»rticular a refrigerator which can fit iinder a worktop or bible, can be disposed at 
various heights from the flobr^ as shown in Figures 1 A and IB from which it can be seen 
: thdt t^^ 
15 positioned beheathl^blcs or worl^ 

870mm from be fl is a wish to accommodate th^ 

refrigerator beiieath both types of table 6if worktopi it will be necessary to provide the 
refrigerator with legs 3;5 of different heights so^A^^^^^ 

is in any case a close fit to the underiieatih^^^ By 
20 virtue of the refrigerator being raisied to a certain distance from the floor, between the 
floor and the refrigerator there is then an empty space 4 into which air is drawn by the 
fan which is disposed behind the base 2; as stated t^ feet gives rise to the disadvantage 
that cooling of the compressor and the condenser are modified thereby and are normally 
made worse since nprmally both intake and discharge of the air take place by way of 
25 openings provided between die griUs 9 Of base and in addition it is not possible to 
chbck whethCT the flow or air is in fact pireseht, sometUng which can be compromised 
both by non-Kjperation by a blockaige at s^^ point in die path of the flow 

of air. '. 

in ordef to be able to check at any time the effective existence of a flow of 
30 cooling air of adequate capacity, disposed in die interior of the base is a movable 
signalling device 10 (see Figures 2 to 6) substantially comprising a first part 1 1 for 
intercepting die flow of air and a second external signalling part 12 which is angled widi 
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respect to the first part. The device is disppsed in front of the outlet mouth opening for 
die discharge air dispwfd behind the base, which is not sho but the configuration 
presented by die drawings and the description wiU iwt involve any uncertainty on the part 
of die man stilled in die art. 
5 ^^^^^ is provided V«tfi t>^ l«^^^^ which Uiere are 

provided respective holes 14 for engaging on to suitable respwti^ 
from respective ribs 16 integrally provided with the grills 9 of die base 2. When that 
device is mounted internally of die base, as is shown in particular in Figures 3 and 4, and 
the refrigerator is in the rest condition, there is no flow of air and die device is disposed 
10 under die force of gravity as shown in heavy line in Figure 3; in diat position die second 
• : : P*rt 12 is of such a configuration and dimension as to be disposed in front of and also 
partially outside die opening 18 between two adjacent grills, so as to be cl^Iy visible to 
an<»tsidepl»^rve^ aikl diefan 

■ : is. tiii^ actuat«^ die flow of discharge air shown by die heavy black arrow 17, 
15 btercqiting die first part U die entire device 10 and 

in pirticiilai" ii^ from the opening 18, as 

shown by die dotted linie configuration of the device in Figure 3. 

In diat way it is possible to check inunediately and easily diat, with die 
refrigerator operating, diere is a flow of air diat is sufficient to cool die internal 
20 components; indeed it is possible and easy to calibrate die geometry and die weight of die 
various components described in such a way diat die second signalling part 12,12a 
disappears from die vie\y of die wttemal observer (see Figure 8) only when die flow of 
discharge air is of the precise capacity for correct cooliiig of the component. 

Figiires S and 6 show a preferred stiiictural alternative of die invoitioii; 
25 indeed, producing die ribs 16 by moulding is radier expensive and complicated and it is 
dnis advantageous* as shown in Figures 5 and 6, to use a suitable support 20 which can 
be inserted by latching engagement into suitable latching notches 21 projecting from die 
rear part of one, or more grills 22, and capable of supporting die device 10 and causing 
it to operate substantially as described; Figure 6 is a view corresponding to die view 
30 shown in Figure 3 but widi die support shown ui Figure 5: 
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It will be appi^iabd that the proposed embo(^ 
way of example, and the invention can be used in many other configurations and in 
particular also with the device 10 disposed in front of the intake mouth opening. 

The constructions described are effective for inonitoring the operabiliQ^ of 
S the fan and the absence of serious obstacles to the flow of ccblmg air when die 

reifrigerator is in operation, but often it is not possible or easy or reliable to check that 
the compressor is not operating before che^^ flow of air. 

it can in fact happen that the fan is not operating, or diat the air flow path is blocked or 
that die display device 10 is locked in the "visible" position; all tii^^ would lead to an 
10 iassumption that there is an absence of a correct flow of air but in the absence also of 
certainty rc^garding the effective operation condition of die refrigerator at the time of 
observation^ diere is the uncertainty tha^ die presence of die signalling part 12 is due to 
some internal irregularity under the above-indicated conditions rather than due to the 
regulsur break i^^ beciui^ it is controlled in diat way by die 

15 ibmnostsx.^ • .} ■.: 

; ^ • :i^td avbid^ advaiitageous to adopt a 

suitable control me2ui$ an^^ 
just the fan^e^ 

part 12 is exposed and dius diere is no flow of ah", by actuating die control means it is 
20 possible to observe if the signalling pan 12 disappears; if diat happens it means diat a 
regular flow of air has started and diat dius die cooling system and associated signalling 
means are operating properly . 

As sta^ die fan can generate a flow of air of sufficieiit 

constant capacity and diat condition is not verified if there are additional air flow padis 
25 wluch are caused for exaniple by Virtue of die refrigerator l^ing at a different height 
from die floor, that fact is particularly harmful bodi because cooling of the internal 
components is limited and because even with die existence of a control means for testing 
operability as just described above, die conditipii could ari$e ^ere the flow of air 
generated k stiU inad^uate to acmate die signalling part^^ each 

30 construction described above. 

To avoid diat problem it is advantageously proposed that die conventional 

base is replaced by a complete base in particular in respect of die components which 
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define the air intake conduit A and the discharge conduit B; more especially the base 
does not proyide zones which permit air to pass from the exterior of the base to its 
interior, except of course for tihe intake and discharge mouth opening, and the two intake 
and discharge cpiiduits are always kept separate and distinct in such a way as to avoid 
turbulence and ixiixing pjtei^^ 

Tliat result h attk^ (see Figures 9 and 10) by a base 30 provided with 
two intake and discharge conduits A and B respectively, the mouth openings of which are 
disposed at positions corresponding to the lower Iront grill, and also provided with a 
lower casing 31 which delimits bodi said conduits downwardly. 

In addition the fa^^^ 
disposed precisely : w 
; J/fbllows: V ' 

a) it is certain that forced into anamountof air which is 

strictly c6^ indepeidently of diep^ aiid 

^ - ■ ■ ^ ^ CQEnpp^ssor have aJLthat amoimt of air : 

- passiiig th^ suffering die power lo^^^^^ 

partial^ • ei^^ 
:■ -^'varj^ 

In addition a further improvement in the base is achieved if the intake and 
20 discharge mouth openings are se^ and not by a 

conventional this toffle, in su^ fashion as to minimise air remixing caused by the 
intake on the part of the intake conduit A of part of the air issuing from the discharge 

;■• ;:^;;COiUhut B. ; .•■ ' 

^^^^^^^^^^^^^^^^^ shown by a s^ reduction 

25 in the leyel of consunq)tion; iFpr example a strictly mass-produced refrigerator 

manufactured by the same applicants and prbvidisd with a base according to the 

invention, in the course pf exhaustive experiments, achieved an energy saving of 20% 

with respect to a tefngerator which 

performanci^ but Without die present base. 
30 ' Productionof the refrigerator is further improved an^ 

base is assembled to die odier load-bearing elements before the foaming operation in such 
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a way flat tbe upper surface of the base bew 

the layer of insuladng material which is injected below the preservation space. 

That construction affords tiie additionalvadvantage of improved robustness 
of the striicrtuic of diie refngera^ 
5 integral part of die structure of the refrigerator. ^; 

With particular rdference to 1^ a final improveinent 

of die illustrated base will now be shown: diat improvement lies in die provision, 
integraUy therewidi, of a plundity of engagement elOT^^ 

; <^^ respectof dw faji, 43 in respect bf die asseinbly of die condense^ 4^ 

: 10 in respect of die lower casing and 45 in respect of the front grill, which have die 

characteristic of being shaped widi portions of underc\it configuration, like die element 
V 40yOTwths^^ 

• already permit cpriilete positioning and fixing of th| restive componeots by means 
pniy of a diirficffi« i^^ wiucttdiii^ are to be 

15 accommodated; fuial ffaiing of ^ of normal locking 

>y.imiean^ 

mt hnprovemeirt and initial locking 

of die components takes place absolutely immediately widiout practically any possibOhy 
of en-orand much more quickly dian widi the corive^^ 
20 Although die invention has been described widi ref 

of die preferred embodiment and using known tec^^^^ not deem«l limited 

diereby since die man skilled in ^e art may make mady variations dierein. 

It will be ajqireciated therefor diat die accompanying claims comprise such 
obvious modifications which are apparent to die nm Skilled in die ari^^ are 
25 witiiin die scope of the presoit invention. 
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CLAIMS 

1. A refrigerating appiiaxice, of the type tote 

worktop, comprisiiig at least one space for preserving foods, a subjacent base in which 
5 are accdnimodated a conitenser, a fan and a compressor, said base being provided with a 
: - pliiraliiy of front giak wi^ the intake and discharge of the air 

for cooling said compbneiits of tlie refrigerating unit, said base comprising two distinct 
; and separate passages 011^ the cooling air ftoni the exterior and for the 

discharge of the cooling air to the exterior, the section of said passages being completely 
10 independent of the position (height) at whi(:h said refrigerator is accommodated, wherein 
the openii^gs for acces^^^^^^^ 

- if refrigerating appliance according to 

comprises a lower casing wUch delimits^ t^^ 

^f^^ base.. 

: : ■ A refrigerating appliance according to cUuim: 1 or 2^ wterein said base 

fen, the assembly of the condenser and the front grill which have the characteristic of 
20 . ; being shaped w^ portions of undercut configuration or with latching engagement 
portions wMdi are capable of defining the accommodation for the respective 
y- Coiripbiraits.' ■'■ 

4. A reftigeratihg appliance kbbrding )^ I to 3 , wherein 

25 s^^ 

associated in mohobloc widi the insulatincr jsmictunii oiMriionte nf th» n^tri,,^^^ 



'GB 2 336 287 




Application No: 
Claims searched: 



Page 25 of 25 




GB 9920567,6 
All ; 



Examiner: 
Date of seardi: 




INVESTOR IN PEOPLE 



M C Monk 
5 October 1999 



Patents Act 1977 

Search Report under Section 17 

Databases searched: 



UK Patent Office collectionSi including GB, EP, W0 & US patent specifications, in: 
UKCl(Ed.Q): F4H 

Int CI (Ed.6): F25D (17/08. 23/00. 23/06) 
Other: ONLINE DATABASES: WPI, EPODOC. JAPIO 



Documents considered to be relevant: 



Category 


Identity of document and relevant passage 


Relevant 
to claims 


X 


EP 0568809 Al 


LIEBHERR-HAUSGERATE GMBH 








See EPODOC and WPI abStracte. 


1 






Spaced openings (5,6). 




X 


EP 0383221 A2 


MERLONI ELETTRGDOMESTICI SPA 








Inlet and outlet air flows spaced by a U-shaped base 








member (3). : 





Document indicating lack (rfnovchy or inventive stq^ A Document indicating technological back^ 

; ^ of »ny«tiy« step if <»nibined ; : ; ; P Document published on or after the declared priori date but before the 

ooe or more other documents of same categoiy. filing date of Ais invenlioa 

"^i"^'-^''^' .. - - E PatentdocumertpubUsheddii or afters, but 

MciribcrofthetahMpatCTt&imly^: : : : : tbefilingdateofthisap^iiCTtion. ! 



A" ^''^^"fl^^AS^ncy of the Depanmeht of TrMe ^d Industry 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



